Spontaneous and mutagen-mediated amplification of a neo gene integrated at different genomic sites in rat 2 fibroblasts.
A promoterless neo gene was stably transfected in rodent fibroblasts to act as a reporter gene for rearrangements resulting in its expression at the different genomic integration sites. Nine clones were isolated which had integrated a varying copy number of neo at one or more genomic sites but still displayed a Neo- phenotype (G418-sensitive). These clones were analyzed for their ability to become Neo+ (G418-resistant) either spontaneously or after mutagen treatment. They were all able to generate G418-resistant subclones spontaneously at frequencies ranging from 2 x 10(-8) to 6 x 10(-5). The acquired G418-resistance was always associated with amplification and enhanced transcription of neo. No correlation was observed between the frequency of occurrence of G418-resistance and the number of copies or integration sites of neo. When treated with the mutagens mitomycin C or methylmethane sulfonate, only one clone, RH15, produced G418-resistant subclones in a dose-related fashion. In this mutagen-inducible clone, DNA lesions of a different nature (monoadducts or cross-links) were equally efficient in the induction of G418-resistance. Amplification and enhanced transcription of the neo gene were observed in both the spontaneous and mutagen-induced G418-resistant subclones of RH15 cell line. These findings indicate that the exogenous neo gene integrated at different genomic sites was acting as a reporter gene for amplification. Interestingly, while all nine integration sites were observed to amplify spontaneously, only one could be induced to amplify by mutagens. This suggests that different genomic regions display differing susceptibilities to mutagen-mediated amplification. This may be important in view of the major role played by mutagen-mediated gene amplification in carcinogenesis.